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Abstract 

Background: The present study protocol describes the trial design of a primary care intervention cohort study, 
which examines whether an extended, multi-professional physical activity referral (PAR) intervention is more 
effective in enhancing and maintaining self-reported physical activity than physical activity prescription in usual 
care. The study targets patients with newly diagnosed hypertension and/or type 2 diabetes. Secondary outcomes 
include: need of pharmacological therapy; blood pressure/plasma glucose; physical fitness and anthropometric 
variables; mental health; health related quality of life; and cost-effectiveness. 

Methods/Design: The study is designed as a long-term intervention. Three primary care centres are involved in the 
study, each constituting one of three treatment groups: 1) Intervention group (IG): multi-professional team 
intervention with PAR, 2) Control group A (CA): physical activity prescription in usual care and 3) Control group B: 
treatment as usual (retrospective data collection). The intervention is based on self-determination theory and 
follows the principles of motivational interviewing. The primary outcome, physical activity, is measured with the 
International Physical Activity Questionnaire (IPAQ) and expressed as metabolic equivalent of task (MET)-minutes per 
week Physical fitness is estimated with the 6-minute walk test in IG only. Variables such as health behaviours; 
health-related quality of life; motivation to change; mental health; demographics and socioeconomic characteristics 
are assessed with an electronic study questionnaire that submits all data to a patient database, which automatically 
provides feed-back to the health-care providers on the patients' health status. Cost-effectiveness of the intervention 
is evaluated continuously and the intermediate outcomes of the intervention are extrapolated by economic 
modelling. 

Discussions: By helping patients to overcome practical, social and cultural obstacles and increase their internal 
motivation for physical activity we aim to improve their physical health in a long-term perspective. The targeted 
patients belong to a patient category that is supposed to benefit from increased physical activity in terms of 
improved physiological values, mental status and quality of life, decreased risk of complications and maybe a 
decreased need of medication. 
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Background 

The present protocol describes the trial design of a 
Swedish primary care intervention cohort study, which 
examines whether an extended, multi-professional phys- 
ical activity referral (PAR) intervention is more effective 
in enhancing and maintaining the level of physical activ- 
ity than physical activity prescription in usual care. The 
target group is patients with newly diagnosed type 2 dia- 
betes and/or hypertension. The study is designed as a 
long-term intervention with recurrent analyses of self- 
reported physical activity levels as well as the effects of 
physical activity on health-related variables and cost- 
effectiveness. 

Hypertension and type 2 diabetes belong to the major 
risk factors for cardiovascular disease that can be modi- 
fied by a change in lifestyle, such as increased physical 
activity [1-3]. Several studies confirm that physical activ- 
ity reduces the systolic and diastolic blood pressure in 
patients with hypertension, and improves the glycemic 
control in subjects with type 2 diabetes [2,4]. The evi- 
dence suggests that lifestyle modifications and exercise 
therapy are as effective as pharmacological treatment in 
selected cases. According to current guidelines, lifestyle 
modifications should be the first-line treatment alterna- 
tive for patients with diagnose, or risk for, type 2 dia- 
betes or hypertension [5,6]. Daily or almost daily aerobic 
physical activity of moderate intensity, such as brisk 
walking or swimming, for at least 30 minutes is recom- 
mended for both conditions [5-7]. 

The extended PAR intervention 

Written prescriptions of physical activity — in Sweden 
commonly referred to as PARs — provide an attractive al- 
ternative for encouraging patients to increase their phys- 
ical activity levels and thereby improve health and quality 
of life. These prescriptions are provided by registered 
health care professionals in primary care and hospitals 
[8,9]. The effectiveness of Physical activity or exercise 
referrals and exercise referral schemes show mixed results. 
A review article shows that physical activity referrals and 
exercise referrals increase the physical activity levels in 
certain populations, although the effect tends to wear off 
over time [10]. A more recent review state that uncer- 
tainty remains about the effectiveness of exercise referral 
schemes for increasing physical activity and improving 
health [11]. The Swedish Council on Technology Assess- 
ment in Health Care, SBU, state that advice and counsel- 
ing of patients increases physical activity by 12-50% for at 
least 6 months, and that a supplementing prescription can 
increase the activity even further [12]. Clearly, more re- 
search is needed to elucidate predictors of successful ad- 
herence to this kind of prescriptions or referrals. 

Factors that influence the level of physical activity are 
often classified as individual (e.g. demography, cognitive 



skills, self-efficacy), interpersonal (e.g. encouragement 
from family, friends or care givers) or environmental 
(e.g. culture, physical surroundings, access). Self-efficacy, 
self-perceived health status and social support belong to 
the most important predictors of exercise behavior [13]. 
Other reasons for performing physical activity include 
improved appearance, enjoyment of the activity itself, social 
interaction and stress relief [13,14]. 

To optimize the adherence to PARs and increase the 
level of physical activity in patients with newly diagnosed 
type 2 diabetes or hypertension, we will introduce an 
extended PAR intervention. The aim is to give the 
patients sufficient support to become regularly active 
and prevent relapse into inactivity. 

The step-based intervention involves a multi-disciplinary 
primary care team, which may include e.g. physician, 
hypertension/diabetes nurse, psychologist, physiotherapist 
or occupational therapist. The team will, in consultation 
with the patient, customize a PAR based on the summar- 
ized results of a pre-test, which includes a computerized 
study questionnaire, a 6-minute walk test, and physio- 
logical status. The study questionnaire is designed to cap- 
ture factors that may impact the level of physical activity 
such as self-efficacy and general health behaviors [15]. The 
multi-disciplinary team will use the principles of Self- 
Determination Theory (SDT) and Motivational Interview- 
ing (MI) throughout the patient meetings to improve the 
adherence to the intervention. 

The suggested PAR concept is somewhat different 
from the original Swedish PAR schemes, which are writ- 
ten prescriptions of individual activities, such as jogging, 
or group-based activities, such as aerobics, and com- 
monly designed according to the national recommenda- 
tions for respective disease. In our extended concept, the 
PAR is based on the patient's preferences and interests, 
physical and mental status, and motivation. 

Self-Determination Theory (SDT) 

SDT is a theory of motivation, which was initially devel- 
oped by Deci and Ryan [16,17]. SDT focuses on internal- 
ization of motivation in order to increase qualities such 
as perseverance [18], which is crucial for maintenance of 
profound lifestyle changes. SDT defines 3 innate psycho- 
logical needs that are crucial for internalization of mo- 
tivation: autonomy, competence and relatedness [17,18]. 
Satisfaction of these 3 needs improves the internalization 
of motivation along a continuous scale that extends from 
amotivation (lack of intention to act), over extrinsic mo- 
tivation (when the activity is performed to achieve out- 
comes that are separable from the behaviour itself), to 
intrinsic motivation (which comes from the satisfactions 
of the behaviour itself) [16,17] (Figure 1). As can be seen 
in Figure 1, extrinsic motivation is divided into 4 
subgroups: external regulation, introjected regulation, 
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Figure 1 The Self-determination continuum. The figure shows the different types of motivations, regulations and loci of causality according to 
SDT. One of the aims is to evaluate the patients' degree of internalization at baseline and changes in along the continuum during the course of 
the study. Adapted from [17,18]. 



identified regulation and integrated regulation [16,18]. 
Thus, the patients' motivation can move stepwise within 
extrinsic motivation. 



The principles of MI have previously been shown to 
be effective in improving health behaviours such as diet, 
exercise and addiction treatment [21]. 



Motivational Interviewing (Ml) 

The 3 innate psychological needs competence, autonomy, 
and relatedness, defined by SDT, are believed to be pro- 
moted by 3 environmental factors: structure, autonomy 
support and involvement [19]. These 3 environmental 
factors can in turn be supported by MI. MI is a client- 
centred counselling style that aims to elicit behaviour 
changes by helping clients to explore and resolve am- 
bivalence [19,20] (Figure 2). The general principles of 
MI have been shown to correspond very well with the 
intentions of motivational internalization in SDT: 
whereas SDT provides a theoretical framework for in- 
ternalization of motivation, MI is more practically 
oriented and can help to translate the SDT concept into 
practice [19,21]. 



Health economic aspects 

One of the main priorities of Sweden's National Public 
Health Policy is to increase the level of physical activity 
in the population and a systematic literature review 
published by the Swedish Council on Technology As- 
sessment in Health Care points to health economic eva- 
luations of physical activity intervention as one area of 
special importance in future research. This taken to- 
gether with the relatively scarce, and of varying quality, 
health economic studies on interventions promoting 
physical activity that exists today, makes this field of spe- 
cial importance. Economic evaluation of interventions to 
improve the management of diabetes have, in recent 
years, increasingly relied on modelling of long term out- 
comes and costs of disease [22]. Simulation models in 
diabetes typically project both life expectancy and the 



Structure 



Motivational interviewing 

■ Present clear and 
neutral information 
about physical activity 
and outcome 

Help the client to 
develop appropriate 
physical activity goals 

■ Provide positive 
feedback 

■ Support self-efficacy 



Competence 



Autonomy 
support 



Motivational interviewing 

■ Avoid coercion 

■ Roll with resistance 
Explore options for 
physical activity 
Encourage change talk 
Let the patient make 
the decisions 



Involvement 



^7 



Motivational interviewing 

■ Express empathy 

■ Explore patient's 
concerns 

■ Demonstrate 
understanding of the 
patient's position 

■ Avoid judgment or 
blame 



Autonomy 



Relatedness 



Figure 2 Correlation between Self-determination theory and Motivational Interviewing. Adapted for PAR intervention from [19] 
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degree of morbidity associated with the disease. These 
estimates can assist in resource planning and can be 
used to inform economic evaluations, as they quantify 
potential savings that accrue when interventions reduce 
the risk of diabetes-related complications. Currently 
many diabetes simulation models use annual cycles to 
predict a profile of events over time [23,24]. The benefits 
of the present intervention are expected to be found in 
reduced health care and drug utilisation, and increased 
productivity (measured as reduced sickness absence and 
increased employment). More specifically, increased 
physical activity is expected to, among others, reduce 
the risk of cardiovascular diseases and improve health 
related quality of life. 

Aims 

The first aim of the study is to examine whether an 
extended multi-professional PAR intervention, based on 
SDT, is effective in increasing and maintaining the self- 
reported physical activity level in patients with newly 
diagnosed type 2 diabetes or hypertension or both. 

The second aim is to evaluate changes in a number of 
health-related variables such as blood pressure, plasma 
glucose, need of pharmacological therapy, health related 
quality of life, anxiety and depression, behavioral predic- 
tors, physical fitness, obesity, and activities of daily 
living. 

The third aim is to perform an economic evaluation of 
the intervention from a societal perspective to allow for 
efficient use of societal resources. 

Methods/design 

The study was initiated by Dalby health care centre and 
involves three primary care centres in Skane, southern 
Sweden. Each primary care centre in Sweden has a popula- 
tion of listed patients; the 155 primary care centres in 
Skane have between 3000-15500 listed patients and 10-40 
employees, e.g. physicians, nurses, physiotherapists, occu- 
pational therapists, dieticians, and behavioural scientists. 

In the present study, each of the three primary care 
centers constitutes one of three treatment groups: 1) 
Intervention group: extended PAR intervention based on 
a multi-professional team analysis of the study question- 
naire and a 6-minute walk test, 2) Control group A: 
study questionnaire and physical activity prescription in 
usual care and 3) Control group B: treatment as usual 
(retrospective data collection). The two control primary 
care centres have similar socioeconomic and living en- 
vironment profiles as the Intervention centre. At the 
health care centres in the Intervention group and Con- 
trol group A, all patients with newly debuted type 2- 
diabetes or hypertension will be continuously asked to 
participate by their general practitioners (GPs). 



The study is designed as a long-term intervention that 
will extend over several years with regular analyses of 
the patients' self-reported physical activity levels, health- 
related variables and cost-effectiveness. 

All parts of the study will be conducted according to 
the principles of the Helsinki Declaration. Written, 
informed consent will be obtained from all patients 
entering the Intervention group or Control group A be- 
fore inclusion. 

The 5 A's model 

The study will be performed according to the 5 A's 
model, which has been the basis for many health behav- 
ior change programs [25] and is especially effective for 
long-term interventions [26]. The model comprises the 
following 5 steps: Assess; Advice, Agree; Assist; and Ar- 
range, which are continuously followed-up in relation to 
a personal action plan The contents of each step are pre- 
sented in Figure 3. 

The 5 As will, in our approach, involve the whole pri- 
mary care team as well as the patients; different parts of 
the model will be performed by different team members 
and some parts may even involve family members or 
local public health and sports organizations. 

Intervention 

A flowchart describing the time course of the study for 
the Intervention group and Control group A is pre- 
sented in Figure 4. Below follows a short description of 
the intervention. 

Intervention group 

Eligible patients in the intervention group that consent 
to take part in the study will go through an extensive 
intervention program, in which a prescription of physical 
activity (PAR) will be the central part. At the Baseline 
visit, the patient meets his/her GP and a nurse. Values 
for blood pressure (in sitting position after 5 minutes 
rest; mean of two measurements, supplemented with 24 
hour blood pressure monitoring), body mass index (BMI), 
and abdominal and hip circumference will be taken and a 
routine heart and lung auscultation and electrocardiog- 
raphy (ECG) will be performed. Furthermore, the patients 
will fill in an electronic study questionnaire regarding 
current health status, including variables such as level of 
physical activity; health behaviours; stress and anxiety; be- 
havioural predictors; health related quality of life; sleeping 
habits; and activities of daily living ability. The patients wiU 
also perform a 6-minute walk test according to a separate, 
standardized protocol and guided by a physiotherapist. 
Fasting plasma glucose and other study specific blood sam- 
ples will be taken in the morning within a few days. 

These measures are in accordance with the first and 
part of the second step of the 5 A's model (Figure 3). 
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Figure 3 The 5 A's model. Adapted for the extended PAR intervention from [25,25]. 



After the baseline visit, the patients will be referred to 
an Initiation visit with one or more members of the 
multi-professional team comprising psychologist, physio- 
therapist, occupational therapist, physician and nurse as 
applicable. The initiation visit will take place within 
3 weeks from the baseline visit. 

The visit will be based on a team discussion regarding 
the results of the extended screening including the study 
questionnaire, the 6-minute walk test and baseline values. 
It will be structured according to step 2-5 in the 5 A's 
model (ad'vise, agree, assist and arrange; Figure 3) to pro- 
vide the patients with a personal action plan based on in- 
dividual goals and strategies to overcome personal barriers 
to physical activity. The initiation visit will be founded on 
the patients' present level of motivation for exercise: amo- 
tivation, extrinsic motivation or intrinsic motivation, as 
described in the SDT model (Figure 1). To improve the 
patients' autonomy, competence and relatedness regarding 
a more active lifestyle, the team uses the Ml-technique 
throughout the conversation (Figure 2). It should be noted 
that all prescribers have attended at least one course in 
MI. The resulting action plan may include referrals to spe- 
cialists (psychologist, physiotherapist and/or occupational 
therapist) for indi'vidual consultations and treatments to 
improve internal motivation and/or physical abilities. The 
discussion will result in a customized PAR, usually pre- 
scribed by a psychologist or physiotherapist from the team 



together with the patient. The PARs will be tailored to fit 
the patients' physical and mental condition and motiv- 
ation, and the recommendations in the Swedish report 
Physical activity in prevention and treatment of diseases, 
FYSS, as applicable [27]. 

Control group A 

The patients in Control group A will go through the 
same physical examinations and study questionnaire as 
the patients in the Intervention group at the baseline 
visit. Apart from this, they will get treatment as usual 
including physical activity prescription as applicable. 
For Control group A, this is the only study-related visit 
during the initiation period. They will not attend an 
additional initiation visit, perform the 6-minute walk 
test or get a multi-professional team opinion on their 
treatment. 

Follow-up visits 

The patients in the Intervention group and Control 
group A will return to the clinics for follow-up of the 
study results regularly (Figure 4). During these follow-up 
visits, a physical examination, including monitoring of 
blood pressure and fasting plasma glucose and, if 
required, a heart- and lung auscultation will be per- 
formed. BMI, abdominal and hip circumference will be 
measured and the patients will fill in the same study 
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■ Blood and urine sample 

■ Blood pressure monitoring 

■ (Heart and lung auscultation) 

■ 6-minute walk test 
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Multi-professional team: 

■ Blood and urine sample 

■ Blood pressure monitoring 

■ (Heart and lung auscultation) 

■ 6-minute walk test 
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■ Study questionnaire 

■ Follow-up of PAR with possible 
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GP or nurse or both: 

■ Blood and urine sample 

■ Blood pressure monitoring 

■ (Heart and lung auscultation) 

■ BMI, abdominal and hip 
circumference 

■ Study questionnaire 



Continuously during 
the study 



GP or nurse or both: 

■ Routine visits with check-up of blood pressure and/or blood glucose 



Figure 4 Study flowchart. Flowchart describing the study-specific patient visits. In addition to the study-related visits, the patients will be called 
to routine visits at the health care centers regularly for blood pressure and plasma glucose check-ups. The flowchart does not include Control 
group B, which will be analyzed retrospectively. Abbreviations: GP = general practitioner; PAR = physical activity referral. 



questionnaire as before or a short version of the study 
questionnaire, including questions about their activity 
level. The patients in the Intervention group will also 
perform regular 6-minute walk tests. 

The multi-professional team will, together with the pa- 
tient, follow up adherence to the physical activity pre- 
scription, and modify it if necessary. 

Routine visits 

In addition to these study-related visits, the patients will, 
if necessary, be called to routine visits at the health care 



centers for blood pressure and plasma glucose check- 
ups regularly. 

Control group B 

The patient data in Control group B will be collected from 
the medical records of patients, diagnosed during the same 
time period as the other two groups, retrospectively. The 
same baseline data will be collected as in the other two 
groups, i.e. time to initiating pharmacological treatment, 
number of medications and laboratory as well as clinical 
data. The data will be collected on a population basis. 
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Inclusion and exclusion criteria 

The main inclusion criteria are newly diagnosed type 2 
diabetes and/or hypertension. Consecutive primary care 
patients with suspected type 2 diabetes or hypertension 
will be screened for inclusion. The diagnose criterion for 
type 2 diabetes in both the Intervention and the Control 
groups is defined as a 2 x fasting plasma glucose (fP- 
glu)>7.0 mmol/1 according to WHO guideUnes [28]. 
The diagnose criterion for hypertension is defined as a 
resting systolic blood pressure > 140 mmHg or a diastolic 
blood pressure > 90 mmHg. Hypertension is confirmed 
by a 24-hour ambulatory blood pressure monitoring: a 
systolic blood pressure > 135 mmHg and/or a diastolic 
blood pressure > 85 mmHg is considered confirmatory of 
hypertension since ambulatory blood pressure is usually 
a few mmHg lower than office blood pressure [5]. If the 
resting blood pressure exceeds 160/100 mmHg at two 
consecutive measurements within one week, the patient 
will be prescribed pharmacological treatment in addition 
to physical activity. Patients with a history of type 2 dia- 
betes or hypertension that get diagnosed by the other 
diagnose will be included in the study as a subgroup, in 
which a reduction of current medication is one endpoint. 
On the other hand, patients with a history of type 1 dia- 
betes will be excluded from the study. The overall inclu- 
sion and exclusion criteria of the study are presented in 
Table 1. 

Outcome measures 
Primary outcome 

Level of self-reported physical activity (as assessed with 
the International Physical Activity Questionnaire (IPAQ) 
and expressed as MET-minutes). 

Table 1 Overall inclusion and exclusion criteria 

A Overall inclusion criteria 



Secondary outcomes 

(1) Need of pharmacological therapy for hypertension 
or type 2 diabetes; (2) Blood pressure/plasma glucose; 

(3) Physical fitness and anthropometric variables; 

(4) Mental health (anxiety, depression, sleep, stress); 

(5) Health related quality of life; and (6) Cost-effectiveness 
of intervention. 

Assessment of physical activity level (primary outcome) 

Individual physical activity levels will be assessed with 
the International Physical Activity Questionnaire (IPAQ), 
a validated instrument for assessing physical activity [30], 
in the Intervention group and Control group A. IPAQ 
comprises 4 simple questions on physical activity, which 
will be included in the study questionnaire. The IPAQ 
results will be expressed as MET-minutes per week. A 
metabolic equivalent, or MET, is a unit that describes the 
energy expenditure of a specific activity. A MET is the 
ratio of the rate of energy expended during a specific ac- 
tivity to the resting metabolic rate. 1 MET is equivalent 
to the resting metabolic rate, while a 2 MET-activity 
requires two times the metabolic energy expenditure of 
sitting quietly [31]. If a person does a 2 MET-activity for 
30 minutes, he or she has done 2 x 30 = 60 MET-minutes 
of physical activity. 

Assessment of physical fitness and anthropometric 
variables (secondary outcome) 

Physical fitness will be estimated with the 6-minute 
walk test in the Intervention group only. The 6-minute 
walk test measures the distance that a patient can walk 
on a flat, hard surface in 6 minutes, usually on a short 
indoor track. This test is useful as a complement to the 
subjective assessment in the study questionnaire since it 



1. Newly diagnosed type 2 diabetes (a) or hypertension (b) or both 
a) Type 2 diabetes b) Hypertension 

2 X fasting plasma glucose (fP-glu) > 7.0mmol/l A systolic blood pressure > MOmmHg and/or a diastolic bloodpressure > 90 mmHg, 

which isconfirmed by a systolic bloodpressure > 1 35 mmHg or a-diastolic blood pressure 
> 85mmHg during a 24-hourambulatory monitoring 

2. Male and female patients > 18 years 
B Overall exclusion criteria 

1 . < 1 8 years 

2. History of type 1 diabetes 

3. Blood pressure > 180/105 mmHg [29] 

3. Known pregnancy 

4. Cognitive disabilities that are likely to limit adherence to intervention 

5. Cardio- or cerebrovascular event that required hospitalization within the past 3 months 

6. Current participation in other clinical study 

7. Severe mental disorder or substance abuse 
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evaluates the integrated responses of all body systems 
that are involved in physical activity including the 
pulmonary and cardiovascular systems, systemic and 
peripheral circulation, blood, neuromuscular units and 
muscle metabolism [32]. In the present study, the 
6-minute walk test will be used to evaluate changes in 
physical fitness expressed as percentage of the individ- 
ual result at baseline. The patients will perform a "test- 
walk" for 1 minute before the 6-minute walk test and 
the test will be performed according to a separate, stan- 
dardized protocol [32]. 

Anthropometric measurements will include weight, 
length, body mass index and waist-to-hip ratio. 

Assessment of behavioural predictors, mental health and 
health related quality of life (secondary outcome) 

With the study questionnaire, psychological variables 
will be collected to assess a) behavioural predictors, b) 
mental health and c) health related quality of life. 
These variables include: a) self-perceived health, self ef- 
ficacy, self-determination; b) anxiety and depression, 
stress, panic-related physical sensations, and sleeping 
quality; c) health related quality of life (Table 2). Al- 
most all these items will be evaluated with questions 
from already validated questionnaires, which will be 
included in the study questionnaire. If a person in 
Control group A gets results that indicates severe depres- 
sion or anxiety, this person will be offered a medical 
appointment. 

Table 2 Study questionnaire variables with references 

Variable 

Demographic and socioeconomic diaracteristics and other general 
questions concerning bad<ground and health related issues like general 
health, current medications, symptoms, pain, stress, and sleeping quality. 

Health related quality of life 

Lifestyle related habits - general questions related to the individuals: 
physical activity, healthy eating, tobacco and alcohol usage 

Physical activity level 

Stages of change (readiness for change to be more physically active) 
Physical activity history and dog ownership and dog-walking 
Self-efficacy 
Self-determination 

Anxiety and depression 

Anxiety related physical sensations 

Activities of daily living (ADL) ability 

- only patients that score 2-3 p in question A, B, or C in EQ-5D 
Non-adherence and reasons for non-adherence to PARs intervention 



Assessment of cost effectiveness of intervention 
(secondary outcome) 

The Intervention group will be compared with the two 
control groups in order to perform cost-effectiveness ana- 
lysis (CEA) or cost-utility analysis (CUA) or both. All the 
costs related to the intervention such as training of the 
personnel and participants' time and travel costs will be 
counted. Productivity losses (including informal care) and 
benefits will be counted using appropriate methods such 
as the friction cost and the human capital approach 
[37,38]. The project in general and the study questionnaire 
in particular, will be designed to effectively capture the 
benefits of the intervention, for example, the EQ-5D in- 
strument will be used to examine changes in health related 
quality of life (http://www.euroqol.org). The intermediate 
outcomes of the intervention (e.g. reduction of cardiovas- 
cular risk factors) will be extrapolated by economic mod- 
elling (either Decision tree or Markov model) to predict 
the long term health related benefits [39,40]. Generating 
estimates of acute and long-term costs associated with the 
management of diabetes requires information on the an- 
nual average health care costs with a wide spectrum of 
complications. The most significant costs associated with 
many complications are likely to be those arising from in- 
patient hospital episodes. These costs have been estimated 
for selected countries, for example Sweden [41]. 

Electronic study questionnaire 

The study questionnaire will be filled in directly on a 
computer at the health care centre under supervision of 



Reference 

The Public i-lealth Survey in Skane, Sweden and questions from the 
Swedish Annual Level of Living Survey (SALLS). 

EQ-5D (http://www.euroqoLorg/) 
The National Board of Health and Welfares Questionnaire. 

International Physical Activity Questionnaire (IPAQ) - short version [30]. 

Used in previous study [9] 

Study specific question 

General Self-Efficacy Scale (http://www.ralfschwarzer.de/) 

Perceived Competence Scale (PCS), Health Care Climate Questionnaire 
(HCCQ), Treatment Self-Regulation Questionnaire (TSRQ) from the Health- 
Care, Self-Determination Theory Packet (http://www.psych.rochester.edu/ 
SDT/measures/hc_description.php) 

Hospital Anxiety and Depression (HAD) Scale [33] 

Anxiety Sensitivity Index (ASI) [34] 

Canadian Occupational Performance Measure (CQPIVl) [35] 

Used in previous study [36] 
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a health care professional. All data are then submitted to 
a patient database, which automatically provides instant 
feed-back on the patients' health status. The study ques- 
tionnaire comprises questions from validated question 
batteries, questions from the regional population survey, 
and some questions specifically designed for the study 
(Table 2), in order to thoroughly evaluate the patients' 
health status as well as the study methodology. A short- 
version of the questionnaire will be used at some of the 
follow-up visits (see Figure 4). 

Laboratory values 

A study specific blood sample, drawn after an overnight 
fast, and a morning urine sample will be taken at all 
study-specific visits to measure lipid profile, plasma glu- 
cose, HbAlc, haemoglobin, electrolyte status, thyroid 
status, high-sensitive C-reactive protein and urinary 
albumin-to-creatinine ratio. The samples will be analyzed 
at the Department of Clinical Chemistry, Skane University 
Hospital. One frozen blood sample will be collected for 
long-term storage for potential future analysis. 

End of study 

The study, including regular data collection, is designed 
as a longitudinal intervention that will last over years. 
The patients will be invited to participate in the inter- 
vention until further notice or until they choose to finish 
their participation themselves (not equivalent to non- 
adherence to intervention). 

The intervention may be extended to evaluate other 
endpoints than the ones described in the present paper. In 
that case, ethical approval will be applied for separately. 

Adverse events 

At the follow-up visits, the patients will be asked if they 
have experienced any adverse events since the last visit. 
All adverse events will be reported, independent of pos- 
sible relation to the intervention. 

Statistical analysis and power calculation 

The first statistical analyses and compilation of results 
will be performed 18 months after inclusion of the first 
patient or when the Intervention group and Control 
group A have included and followed up 60 and 30 eli- 
gible patients respectively for at least six months. At that 
point, data will also be collected retrospectively in con- 
trol group B. Reasons for non-attendance in the study 
will be analyzed as well as reasons for non-adherence to 
the intervention. Allocation will be concealed, and study 
data blinded, for the bio-statisticians and researchers 
who will perform the analyses. 

The sample size is based on an assumed statistical 
power of 80%, a significance level of 5%, a difference of 
200 MET-minutes between the groups, a standard 



deviation of 300 MET-minutes and a worst-case loss to 
follow-up of 30%. 

The secondary outcomes blood pressure, plasma glucose, 
need of pharmacological therapy, and cost-effectiveness 
will be compared between all three study groups. 

Approval and registration 

The study was approved by Lund regional ethical review 
board, registration number 2010/330, and registered at 
ClinicalTrials.gov, registration number NCT01187576. 

Discussion 

The targeted patients - individuals with newly diagnosed 
type 2 diabetes or hypertension - belong to a patient 
category that is indeed supposed to benefit from 
increased physical activity in terms of improved health 
variables, decreased risk of complications [27], and pos- 
sibly also a decreased need of pharmacological therapy 
[42] . In the present study we combine a patient-centered 
lifestyle modification by a multi-professional team; a 
theory-based approach for self- regulation and behavior 
change; a feedback system for immediate response to 
treatment and adherence to treatment; and determin- 
ation of cost-effectiveness of the intervention. This is in 
agreement with current guidelines for the prevention 
and management of the targeted diseases [5,6], and may 
increase the efficiency of treatment and evaluation of 
intervention. 

The intervention intends to increase the patients' in- 
ternal motivation for physical activity by following the 
principles of SDT and MI, and thereby improve their ad- 
herence to PAR. The ultimate goal is to decrease cardio- 
vascular complications, improve quality of life and work 
ability and decrease the need of medication. Our hy- 
pothesis is that the proposed PAR intervention is a more 
effective way to support patients in achieving and main- 
taining a beneficial level of physical activity than treat- 
ment as usual. We also believe that this structured 
intervention can be cost effective if it leads to a better 
health status and, subsequently, a less need of medical 
care among these patients. 

The reason for using two control groups is that we be- 
lieve there is a risk that the patients in Control group A 
may get an increased awareness of physical activity and 
subsequent alteration of habits, just by participating and 
filling in the questionnaires. Therefore we are also mak- 
ing a retrospective analysis at a third centre. 

The study has some limitations. One possible limita- 
tion is the uncertain generalizability of the findings if the 
results of the intervention are related to individual qual- 
ities of the persons delivering the intervention, such as a 
special expertise and enthusiasm. Other possible limita- 
tions of lifestyle intervention studies in general and 
physical activity interventions in particular are the 
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difficulties to determine relevant differences between the 
groups for the power calculation. The assumed differ- 
ence of 200 MET-minutes is an ambitious goal and a 
balance between assumed effect of intervention, time to 
follow-up, and assumed number of patients. The pri- 
mary outcome may not turn out significant at the first 
analysis (after one year). We believe, however, that 
200 MET-minutes is a reachable difference and that the 
difference between the groups will increase over time. 

If the extended PAR intervention proves to be success- 
ful, the model may be adopted by other primary care 
centers as well. Our goal is to find an attractive, user- 
friendly and cost effective PAR scheme, which may be 
translated to a broad range of patient groups that benefit 
from increased physical activity. 
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